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Demographic Factors in the Eduction of
Relations in Analogy Picture Pairs,

James L. Haynes, Rene' V. Dawis
/ and Leodegario V. Soriano .

Technical Report No. 6" of this series presented normg for the frequéncy of

educing relations (expressed in a "relation eduction index" or REI) for 500

— =

picture pairs. The cdﬁpilation of these REI norms was part of the study of

-

picture analogies designed to parallel the study of word analogies.. As in the

\ A
case of word analogies, the approach to picture analogies involved the 'breaking

~
.

down'" of the analogy items into their component pairs and the study of the

second step in the analogy-problem-solving process, namely, the eduction of

gségtions, for these picture pairs. ' ‘

An REi‘for a .given picture pair and for a given telation was obtained by
presenting the picture pair to a sample of subjects and asking the subjects 1if
the relation was seen as linking the two pictures. The REI is the percentage of
the group of subjects who indicated that the given relation did link the
pictures. Technical Report é listed REIs for 500 picture pairs and 10 réiations.
The norms were obtained from ovér 3,000 high school studen;s. Many of the
pictures were drawn to be picture-equivalénts of word pairs used in the word
analogy study. The ten relations involved were:: (ajlclass-member, (b) activ-
ity/use, (c) functionql, (d) conversion/pnocess,_(e) order/time, (f) opposites,
(g) causé-effect, (h) word pattern, (1) aséociation, and (j) worker-tool/product.
For definitions of these relations as gckually éresented to the normative séﬂple;
the feadgr is referred to Technical Report 6. Technical Report 6 also gives
details about the saﬁﬁle (source; grade in school; sex, age, race, pumber of
childrean in family, annual family.income, housing, father's education, mother's
education, fathér's ;ccu;ation and* mother's occupati?h) and‘about,the data col-

lection process.
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The present report concerns the influence of the demographic factors of

sex, race and social class on the eduction of relations in'picture pairs.

-

- ' . Method : B .
Chi .square analysis was 'used to determine if a démogrephic factor was impli-
cated in the REI data.’ The~qata were organiZed into four-fold tablesy one

classification being eduction or non-eductign of the relation, the other classi-

A

’ fication being the gemographic factor, i.e., sex (male vs. female); race (white

rl ' £ 3
vs. low, or below §10 000). A four-fold table was constructed for each combina-

-

., tion of picture pair, relation, and _demographic fattor. The .05 level (chi

.
>

1
|
|
1
|
|
|
vse nonwhite) or social class (high, or abové $10 000, in reported family idcome, 1
1
|
1
|
4
1

square > 3.84) was used to indicate significance in- the test of the null hypoth-

[

esis of independence of classification.

Results’
- ¥

.

‘Table 1 lists the items (picture pairs) for which significant.differences

in REIs were observed between the sex groups, while Table 2 shows the sighificant

items for the’race groups, and Table 3 for the,social class groups. Each table

indexes the Item Number (for reference to Technical Report 6) and lists the Yes
. . A A3 - ( ——
percentages for each group. Excluded from the tables are items which, though °

+ found to yield significant differences on chi square'test, had N's of less than
L 4 et

10 for any cell. ©

-

-

The picture.pairs named in these three tables may be presumed to be not
culturally neutral. For whatever reason, one of the groups being compare@

educed the relation at issue more frequently than the other. Further study of

these items producing significant differences might shed lightygf_the/;afe of

culture (at least sex, race and social class culture) in relation educing and

~

ultimately in apalogica% reasoning. Furthermore, by using items constructed

.

from picture pairs for which relation eduction frequeﬁcy (REI) was not culturally

~

\ _ T
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influenced, tests might-be developed to focus on measuring"thg.ability to see

L
L 2 L LA -

‘equivalent relations in two different pairs, which is at least- a (énd perhaps |
3 ' - o

‘the) key component of analogiéal reasohing. : - ) . o

~ ¢ i LI}

»*

\
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- Haynes, J. L., Dawis, R. V., Monson, E. Q., Lopez, F. G., &/Spriand; L. V.

' Relation eduction index norms for 500 picture pairs and 10 relations:"

, High school sample. Technical Repbrt No. 6, November, 1974, University

of Minnesota. Contract Number N00014-67-A-0113-0030, Office of Naval
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" ..+ Tablel : . g
: . P
. Sex D&ffereqcesa in Eductioﬁ~of Relations . -
5 in Picture Pairs of Type, of Relation
‘. . .- - )
Item ’ ‘ g i « - Percent Yes °
Relation Number Picture Pair M F _Total N
¢ - = . * ,
. I. Class Member A- 14 ' Tailor : Material cloth ., 78 98 89 - 80
o . . A-,19 Roof : Room - 19 50~ 36 80
' . .. A-92 Coffee : Tea - 89 64 . 75 80
= ., . B- 6 ‘Calf : Cow 87 - 98 ~ 9. 109
K " B- 16 Spider.: Fly - ’ 64 87 78 109
. B- 22  Tree : Rake . . 63" 89 78 109
B B- 24 Camera : Photo . 85 100 9% -109
’ B- 25 Ball : Baseball bat . -83 98 92 - 109
. . B- 27 'Steering wheel : Car- 85 100 9%  "109
. B- 47 Desk : Chair L ° 76 95 87 109
- B- 51 Jail : Mouse hole ) ;24 6 14 109
- - B- 58 Drums : Cymbals ™’ 89 100 95 ' 109 .
] c- -9 Bby : Dog . 29 6 17. .68
, c- 9 Net : Fish 83" 55 68 - 68
D- 9  Scissprs : Clgth 63 8 70 121
" ‘ D- 19 Milk : Butter o 91 74 86 121
{ - .D- 31 ‘Bow : Bow, . 40 15 32 121
D- 37  Cloth : Shirt 63 92 73 121
D- 47 ‘Galaxy : Star , 84 64 77 121
D- 51 Piggy bank : Tank R 27 5 19 121
* D- 52 Ear : Bald head . 82 100 88 121
D- 55  Garage : Car . 81 97 86 121
. D- 73 Justice : Jail . 35 15 29 121
" . D- 84 Tailor : Scissors 81 97 86 121
. D- 95 Moth : Cloth , \ 37 13 29 121
" E- 2 .Feet : Foot . 72 91 82 97
. » .+ E-36  Nail : Safl ' o221 12, 97
JIT Activity/ A- 82 Beaver : Cleaver 5 33 .19 43
’ Use B- 44 Window : Porthole 75 51 61 89
: - C- 71 Target : TCircle 76 - 43 60 65
D- 12 ~ Cloud (bomb) : Rain ) 28 58 36 121
’ D- 17 Paper : Pencil . 85 100 89 121
i ‘ . : D- 24 , Lumber : Arrow 32 2 27 121
. .D- 45  Blimp : Helicopter : 83 61 77 121

. D- 47 Galaxy : Star - 69 42 62 121
D- 53 Spider : Dog : 14 36 20 . 121

E- 8 Sea : Fish 48 80 69 71

E- 10-- Leaf : Tree" 80 100 93 71

) E- 14 Carriage : Car 80 100 93 ° 71
Y E- 17 . Caterpillar : Butterfly 72 96 87 71
E- 19-  Lettuce : Cabbage ..~ - 72 2‘ 89 T

& A ]

et atetaamimimin ] W

aStatistically significant”’at the .05 level by chi” quare test
. \ i)

3 ‘ 8 7
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. ; - Table 1 (cont.)
Item T . Percent Yes
Relation . Number . Picture Pair : M F __ Total _N
® II. Activity/. E- 21  T.V. : Radio 72 93 86 71
Use * E- 23, Comb : Brush - 8 100 94 71
. (cont.) E- 25  Jack : Cgr .- T 48; 76 66 . 71
. E- 30 Ashtray : Cigarette - 56 .89 ° 77 71
' ¢E~ 35 Kitten : Cat ' 76 100 92 71
’ - cu E- 38  Bald : Hair , 60 89 78 71
‘ - E- 39  Horse : Buggy ) 20 96 ~ 87 71
II¥. Functional A- 9 . Hammer : Anvil 82 50 66 59
: ) _ A-736 Rope : String § 86 55 70 59
. A- 49 -Bow and arrow : Rifle ' 64 33 48 -+ 59
A- 61 + Bird : Alligator i 21 0 10 . 59
. ' . B- 4  Slide rule : Number 96 72 84 55
. B- 9. Pistol : Bow T 46 17 31 55
\ B- 16  Spider : Fly , 77 38 56 55
B- 33 Snow : Rain : 50 21 35 55
¢ ‘ N .B- 53 Cat, : Dog * 2% 14 33 55
. . B- 67 Diamond : Square 42 10 25 55
| B- 73 Ring : Wing ’ ) 29 0 13 55 -
5 ot B- 82 Elephant : Horse 27 . 0 13 55
N B- 90 Leaf - Cabbage 62 31 45 55 -
B- 91 Hockey stick : Baseball bat 62 28 44 55,
“D- 12 Cloud (bomb) : Rain o 24 63 51 84
b D- 14  Perfume bottle : Skunk , 63 34 43 84
A D- 22 Fdrmer:: Plow 72 91 86 84
o D- 62 . Cat : Tiger 84 55 " 6% 84
. D- 75 Scissors' : Razor ' 64 31 41 84
) ) E- 33  Compass : Compass 79 41 58 - 66 1
E- 39, Horse : Buggy N 62 89 77 66
. E- 61 Cheese*: Sandwich . 66 89 , 79 66
V. Conversion/ B- 4 Slide rule : Numbers . | ’ 64 \ 88 79 - 68
Process B- 13- ° Push : Pull . * 40 ‘70, 59 68
B- 15 Rain : Umbrella 60 86 76 68
B- 17 Fire : Smoke s 56 81 72 68
‘ Ce. B- 21 Roof : House . 60 86 - 76 68
B- 35 Fish hook : Fish 56 84 74 68
B- 47  Desk : Chair - 44 81 68 68
’ B- 86  Pog : Bone , . 64" 88 79 ‘ 68
Cc- 33 Jewelry : Ring 76 100 90 61
C- 60 Bow (hair).: Bow (violin) 0 25 15 61
. D- 22 Farmer : Plow . 54 . 89 62 75
. ' ' D- 86 Grass : Cows ( 40 \\72 48 75
‘ E- 37 . Mguntain : Hill 77 95 89 88
. V : E- 59 Blacksmith : .Anyit. .. 70 44 53, 88

¥
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Table 1 (cont.) .

¥
. -

It Percent Yes

Relation Number . . Picture Pair M F__Total N

VI. Order/Time A- |5 Lion : Tiger - 96 76 - .88 84 .,
A- 12 Cowboy : Lasso rope . 100 88 " 95 84

A- Bow : Hair 74 94 82 84

B- {30  Bubble gum :.Ice cream .53 17 29 56

B- 90 Leaf : Cabbake 82 . 49 60 56

c- 13 Sheep :-Material-cloth 100 64 - 84 31

c- 26 Nurse : Blood . 53 93 71 31

c- 95 Beaver : Beaver dam _ 88 43 68" 31

D=5 dier : Rifle N 74 100 84 62

D- 46 rella : Rain 77 . 100 86 62

E- 32 Corn kernels : House 50 17 39 71

E- 40 Book : Chef 58 87 68 71

E- 63 WickK : Candle . 77 100 84" 71

VII. Opposite B- 20 Shoe : Shirt ’ ! 91 52 70- 48
B- 42 Fire extinguisher : Fire hose 100 65 81 48

B- 43  Corn : Bread | 59 23 40 48

B- 60 Bed : Bedroom - 100 73 85 48

B- 96 Eskimo : Igloo ' 100 77 88. 48

C- 15 Skis : Toboggan , 88 52 66 44

C- 52 Egg : Chick . " 59 96 82~ 44

c-75 Sheriff : Jail 53 85 7 44

D- 17 Paper : Pepcil ‘' .45 75 64

D- 19 Milk : Butter . 36 66 64 -

.D- 49 Bible : Praying hands 27 63. 64

D- 96 Bow and arrow : Fishing rod - 9 44 64

E- 4  “pullet : Arrow , 7 47 66

E- 65 Biplane : Jet . 64 92 66

. E- 78 Lawyer :- Justice, ) J1 33 66

E- 93 Doctor : Lawyer . .64 24 66

- ' 4 - ‘
VIII. Cause-Effect A~ 7 Mitten : Kitten ) 15 2 120
. A+ 15 Eat ! Bread n T - " 50 30 120

A- 32 Conductor : Violin- » ° 82 64 120

- A- 54 Cigarette : Coffin : .65 42 120,
A- 86 Draftsman : Ruler . 70 51 120

A- 93 Pick : Wick , 23 5 120

A- 95 Plumber : Pipe. . 48 21 120

A- 98 Bread : Fat 63 42 120

B- 4 Slide rule : Numbers 73 36 50

: B- 37 Baby-birth : Coffin . 58 22 50

. _B- 44  Window : Porthole 41 & 50

B~ 46 Chair : House . N 52 17 50

* B- 85 Match flame : Fire® . : <78 -100 50, ,

‘ B- 86 Hose : Fire 28 0 50

. B- 91 Hockey stick : Baseball bat 41 9 50

B- 99 Sailor : 42 4 50
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Table 1 (cont.) .
I ' Item . . .
Relation Number Picture Pair M F _ Total N
VIII. Cause-Effect D-: 5  Soldier : Rifle ( 68, 41 52 98
(cont.) D- 25  Oar : Bicycle _ 322 1 98
., " D- 28 * Banjo : Guitar . .85 @ 73 98
’ D- 53 Spider : Dog no . 23 5 “13 98
D- 83 Bat : Dracula ~ 54 85 72 98
4 E-' 20 Rain, : Water 58 78 68 109
E- 33 Compass *: Compass 57 33 45 109 .
, E- 50 Sun : Moon . 52 76 64 10Y
E- 59 Blacksmith : Anvil .79 53 66 - 109
E- 65 Biplane : Jet R 76 - 84 109
‘ E- 84 Gum : Cup® 13 0o ' 7 109
. IX. Pattern A- 17 Owl : Cat 15 2 9 . 110
" A-75  Sea captain : Ship " 42 20 32 110
A- 96 Seal : Reel 62 37 50 110
B- 2 Dog : Puppy 90 .41 62 49 .
"B- 5 Carpenter : Hammer 90 56 70 49
v B- 6 Calf : Cow 85 52 66 ‘49
B- -9 Pistol : Bow 30 4 15 49
B- 10. Pig : Ham . 95 67 79 49 .
’ B- 12 Astronaut : Moon 90 52 68 . 49
< -B- 19 ‘' Bone:: Telephome ’ 35 70 55 49
_B- 48 Sewing machine : Needle 90 56 .70 -49
' B- 53 '.Cat : Dog ’ 55 16 33 49
.t ,B- 63  Knife : Axe" 70 30 47 49
, B- 69 Match flame : Candle. 85 48 64 - 49
- o B- 70 Mailman : Letter 90 59 72- 49
' ) B- 93 Lifeguard : Pool .75 37 53 " 49
B- 94 Snow : Toboggan 75 37 53 49
: B- 95  Pull : Bull 5 44 28 49
c- 9 Boy : Dog - . 28 _ ® 15 60
N €- 15 Skis : Toboggan 92 63 75 60
. ' c- 39 Breast’: Wing . 96 66 78 60
C- 65 Butterfly : Birds 28 3 14 60
D- 38 Porthole : Ship 48, 9 39 . 44
’ D- 73 “* Justice : Jail.. o <45 0 35 44
) : ) ) g -
. X. Association D- 5 Soldier : Rifle - ./'° . 78 ~-97 DO, 97
D- 30 Film : Photo 6l 84 75 97
D- 32 . Sugar cane : Sugar 72 . 92 84 97
D- 37 Cloth : Shirt 61, - 83 75 97
D- 86 Grass : Cows' 83 57 67 97
i -, D-99  Mountain : Goat 39 62. 72 97
D-100 | Blacksmith : 'Horge 89 66 74 97
- . E- 40  Book : Chef : .51 780 63 107
E- 41  Dogctor : Stethoscope & 100 92 107
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Table 1 (cont.)
» \ .
Item . . -
Relation: ° Number - Picture Pair M F__ Total* N
X. Assoctation E- 74 Mop : Floor ' . 74 9% 83 107
(cqpb.) E- 86 Sewing machine : Cloth 70 98 83 107
. E- 89 Teller : Dollar ’ 81 96 88 107
XIV. Worker-Tool/ .A- 21  Chef : Turkey . 9 52 67 51
Product A- 69 Yarn : Sweater 80 100 92 .51
B- 12 ©Astronaut ': Moon 74 97 84 79
B- 39 Water : Glass 41 73 . 55 79 1
.B- 43  Corn ) Bread 6 33 51 79
B- 52 Pilot : Jet : 79 97. 87 79
Ct' 24 Baby-birth : Face 20 56 39 76
C-100  Artist : Picture painfing 71 95 84 76
D- 54 Bus : Apartmeuti . 35 15 26 88 |
D- &0 Boy : Girl 74 50 64 . 88 |
_E- 6 Hammer : Saw 42 66 54 112
E- 8 ' Sea : Fish , 53 83 68 112
E- 21 T.V. : Radio 44 67 55 112
E- 31 . Pistol : Sun S » 0 5 +112
E- 52 Butterfly : Moth by 65 54 112 |
E- 56 Haystack,: Meat ! 32 11 22 . 112
) E- 65 Biplane : Jet ’ 68 87 77 112
¢  E-73 Lawyer : Justice . 68 35 -52° 112
E- 78" Pencil : Pen 56 . 78 67 112
E- 80 Sewing machine : Cloth 77 . 93 85 112 |
g E- 93 Doctor : Lawyer 25 ? 1l 112
E- 96 Cobbler : Dollar - 40
\ = E- 97. Bass violin : Violin ° 60
- : N ,‘\ "(\
y .
[¢
’%
. .
i ,
- ' ) \
. \ ' .
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aStatisticaliy significant at the .05 level by chi square test

o
. S, Table 2 “ - . 7 oy -
N . t .
s A Réée ﬁifferencesa-in'Eduétion of Relations }
5 ) in Picture Pairs by Type of Relation s
N - , ] , .
' . T ) , \
. Item . ’ = Percegt Yes . ‘
"Relation Number |, Pictprex?air « T - W ;fkonw Tota[% N -
I.  Class Member A; 7. Mitten.: Kitten .6 38 13 80 .
) Te. A= 31 Pen : Hen _ 5 25 . 9 80
<, A- 34 Man ;. Map N 15 50 22 80 .
"5 A- 48 Hoof : Horse 79 500 73 80
A- 58 Car 'y Boat - 29 '63 35, 80
A- 60  Bow : Bow’ 25°. 56 32 80
LT A- 71 Bubble gum : Ice cream 30 63 37 80
) B- 26 Line : Pine tree . 81 53 73 109
“] B- 28 Beans : Coffee ’ 8L 57, 74 109
“ B- 44 Wind6w : Porthole ¢ 71 43 - 63- 109
B- 47 Desk : Chair 82 100 87 109
v ° s B-"72  Pick : Guitar .- 82 60. 76 109
- B- 88 Sunrise : Sunset—y 72 97 79~ 109
. .€- 91 Net : Fish | 59 93 67 6
* C- 98 Bread : Meat 55 93 63 6
D- .1 Capitol : Comb 16 42 21 121
. D- 2 Baby : Boy . 88 63 84 .121
., D- 3 Peasan{\i/R{:; 72 32 66 121 -
s D- 5 . Soldier™r Rifle 88 58 83 12}
+ D- 10 _Tennis : Tennis court 71 42 66 ) 121
. w- ' D-21  Shovel : Mop : 38 11 33 121
W e . ’ D- 45 - Blimp : Helicopter 83 47 77 121
Py p-4r calaxy : star 85 42 78  121.*
. ’ - P~ 68 . Wolf : Sheep . 64 37 60 121 .
> o ,ﬂfg- 1 - Tennis court ": Racket 90 60 85 97
’ E- 50 ™ Sun : Mdon 68 100 3. 97
t E- 59 Blacksmith : Anvil 90 6 86-. 97
E- 91 Sheep : Yarn ’ 77 47 72 97 .
E- 92 - Cat : Dog 49 87 55 97
I1. Activity/ - A- 6 Cuttirmg wood : Logs 56. 9% 70 ~43
Use . A-12  Cowboy : Lasso rope 44 88 60 .43
. A- 16~ Screws ! Screwdriver 63 100 77 . 43 °
. K- 18 Hands : Marriage ' 70 100 81 - 43
. A-.19  Roof : Room ' 15 56 30 43
A< 20 Fall : Winter ° 41 88 58 43
A- 26  Saw : Log .56 9% 70 43
A- 39 oil : Race car 59 100 74 43
A- 52 . Goat : Milk’ 52 100 70 43
. A- 53 Paper clip : Paper 48 - 88 63 43 |
A- 69 Yarn ': Sweater 52 88 65 43
3 - | ,
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. - N Table 2 (cont.) * M
g . .
®/ .o P
- Item . Percent Yes
Relation Number Picture Pair W NonW Tot* N
o ‘ . - :
II. Act}vity/ A- 72 Cup : Saucer 67 100 79 = 43
Use . A- 83 Spring : Fall 22 63 37 43
. (i?%‘) ) A- 85 Jail -+ Mouse hole 4 38 16~ 43
R - A- 88 Door : House 63 100 77 43
< * ° B- 28, Beans : Coffee . 81 58 74 89
a7 B- 44 Window : Porthole 69 41 61 89
\# B- 72 Pick : Guitar 82 56 ‘74 89
z . B- 77 ™ : Mousetrap ‘ 76 - 96 82 89
D- 2 . aby : Boy 59 88 74 121
P D- 3 easant _:g - 38 76 58 ¢ 121
T D- 4 _ Box : 91 70 80 .. 121
y 2 D- 8 Sea,: . v 48 68 59 121
D- 17 . Paper ™Pencil @ ° 82 97 90 121
D--20 .Spider :'Spider web 75 98 87 121
. D- 21" - Shovel : Mop 50 28 39 121
VI " D- 26 Numbers : Number 84 98 91 -121
& .D~ 28 Banjo, : Guitar . 89 100 .95 121
L D- 29  Janitor : Pail 73 92 83 121
R p- 30 Film : Photo 82 | 63 72 121
) D- 34 Tree : Tree without leaves ‘82 98 ~ 91 121
2 D- 40 Axe : Tree 33 65 50 121
e . D-.41 Indian : Arrow 75 95 85 121
o r . .+ D=-43 Key : Keyhole 75 95 85 121
-~ .- D- 44 Match (flame) : Cigarette 73 95 84 - 121 *
b D- 45  Blimp : Helicopter 88 70 78 121
A D- 46 - Umbrella : Rain ' 45 77 61 121
- ’ D- 47 Galaxy : Star 77 50 63 121 .
Y 5 D- 49 Bible : Praying hands 80 © 97 89 121
=g . D- 52 Ear : Bald head -+ 73 93 84 121,
AT . D-'35 - Garage : Car 50 85 68 . 121
e T D- 58 Acorn : Pine tree 27 48 38 121
’% D- 61 Football catch : Football helmet 79 97 ' 88 121
4 D- 65 Oar : Rowboat 78 98 89 121
u D- 69 Cleaning woman.: Broom 69 88 79 121 - -
. .= .7 _D-.76..,Corn field : Corn kernels 73. .97 8% 121
f ' #1 Arguing : Statue ' 44 65 55 121
. ? - 94  Milk : Milk ‘ 75 95 8. 121"
* D- 98 Smile : Sad 47 78 63 121'-
£. - + E- 22 Door: Car | 10 35 ~17 71
4 T E- 33 Compass : Compass 80 40 69 71’
- E- 80  Sewing machine : Cloth 78 50 70 717
III. ¥ Functional B- 19  Bone : Telephone 0 30 6 55
, B- 43 - Corn : Bread , > 50 100 59 55
S " © B- 86  Hose : Fire 2 40 9 55,
X "D- 1 Capitol : Comb . prz 44 21 ° 84
: : - D- 3  Peasant : Rice 80 S50 73 84
; D- 5 Soldier : Rifle ., 98 ~ 83 95 84

| ’
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N Table 2 (cont.)
Item i . Percent Yes
Relation Number Picture Pair W __NonW Total N
ITI. Functional D- 33  Cat : Mouse ° ~* ° ' 73 28 - 63 84
(cont.) D- 50 Ham : Dam , ° 1 3 2% 7 84
- '~ D- 68  Wolf : Sheep 67 33 60 84
i T D- 96 Bow and arrow : Fishing rod 22 67 32 84
‘ . E- 2 Feet : 'Foat 75 45 65 66
N : ' E- 33 Compass : Compass A .68 36 58 66
E- 66 Train : Car : © 257 55 35 66"
) E- 91 - Sheep : Yarn 89 64 80 66
E- 93 |, Doctor : Lawyer 5 27 12 66
V. Conversion/ ;gL 17 Fire : Smoke 89 37 74 . 68
Process B- 18 Mittens : Glove(s) : 65 95 74 68
B- 20 Shoe : Shirt- _. 120 53 30 68
B- 23 Fruit : Nut 35 68, 45 . 68
B- 25 Bull : Baseball bat 54 89 65 -468
B- 28  Bfans': Coffee 83 47 72 68
B- 53 €at ; Dog, - ) . 17 47 26 68
, , »B- 77 House : Mousetrap ’ 65 95 74 | 68
LY B- 91 iHockey stick : Baseball bat '26 63 37 68
< B- 95 Pull : Bull ‘ "4 32 12 68 -
by , % B- 98  Vacuum cleaner : Mop - 50 95 63 68
‘ ¢-,15  Skis : Toboggan’ 79 50 69 61
’ C- 85 , Train : Rain 3 - 30 12 61
C- 9% 0wl : Cow ’ 8 40 19 61
D- 59 Snail : Turtle » . - 45 83 51 75
D- 72 ‘Rollerskate : Bicycle 47 92 54 75
. D- 85 . Track : Road 52 92 ' 58 75
E- 7 . Rain : Cane . 5 23 10 88
E- 8 - Sea : Fish = 62 88 70 88
E- 23 Comb : Brush 69’ 92 76 88
E- 27 Traffic : Policeman » 53 81 61 .° 88
~ E- 33 Compass‘: Compass , - 56 31 +49 88
Y E- 39 Horse : Buggy L T 55 81 63 =88
E- .41 -Doctor : Stethoscope 63 92 71 88
- E=" 50 Sun, : Moon 65 88 72 88
4 + E- 53 Cap :4Jacket . 39 69 48 - 88 -
~ "~ E- 54 Tire ¥ Car . : . 65 88 72 - 88
E- 57  Cup : 'Glasg 60 88 68 88
o - J E- 70 Sea : Sailboat - 48 85 59 88
- E- 76 Binoculars : Telescope . * 96 81 88
E-'78 Pencil : Pen 56 88 66 88 .
E- 83 Club : Spade 32 - 62 41 88
E- 87 - Broom : Mop 58 88 67 88
E- 83 Cane :{ Crutch 74 96 81 88 .
E- 96 Cobbler : Dollar 47 .19 39 88
E- 97 Bass vioiin : Violinm 71 96 78 88

1,5 s
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-vi\, Table 2 ‘(cont.) ' .
Item T ' Percent Yes,
Relation Number Picture Pair ' W NonW . Total N
VI. Order/ A~ 64  "Bow : Hair . . 77 100 82 84
. ’ Time A- 71 Bubble gum : Ice cream : 34 63 41 84
.o A- 92 Coffee : Tea 47 - 95 (58 84
‘ . " B- 26 Line : Pine tree ' ' 73 30. 65 56 . ..
B- 94 Snow : Toboggan : 84 50 78 56 :fi
: . D- 35 Battery : Flashlight 88 - 53 77 62
D- 36 Train : Airplane . 64 30 54 . 62
D- 47  Galaxy : Star ) 88 41 74 62
D- 99  Mountain : Goat 39 80 67 62
. E- 11 Grape’s : Wine bottle 100 76 94 71
{ ‘ E- 16  Cow : Milk 100 82 - 96 71
' E- 17 Caterpillar : Butterfly © 96 76 92 71
E- 33, . Compass : Compass 65 18 54 71
E- 42 Ship : Building A TA 8 71
E- 58 Milk : Cheese ’ \\,,// 91 65 85 71
R E- 60  Seals : Whuel 7 .29 13 71
E- 61 Cheese, : Sandwich 63 94 70 71
E- 66 Train : Car <« ' 26 59 34 71
° E- 82 Roller skate : Brokem arm (sling) 67 24 56 71 ‘
o E- 91 Sheep :’Yarn ' 94 . 65 87 71 |
-0~ E- 93 Doctor : Lawyer ¢ 2 24 . 7 71 .
. i E- 99  Bumper : Car t 70 100 77 71 |
VII. Opposite ‘' C- 19 Oowl : Scholar “60 " 24 36 44
. ‘ D- 5 Soldier : Rifle ° ' 39 77 47 64 |
D- 9 Scissors : Cloth ] 50 100 60 64 |
D- 11  Shirt : Tie 48 92 57 6k J
D- 15 Farm : Barn A 38 77 46 64 |
‘D- 16 Train : Track . 50 92 59 64 |
D- 20 Spider : Spider web. ) 44 83. 52 64 i
D- 28  Banjo : Guitar . 54 92 62 [
D- 29 Janitor : Pail . ) 24 77 35 64 |
D- 32 Sugar cane : Sugar ' 52 100 61 64 |
D- 38 Porthole : Ship 29 77 39 64 i
D- 41 Indian : Arrow . ) 85 5& 64 |
‘ . D- 49 Bible : Praying hands b2 85 51 64
D- 52 ' Ear : Bald head T 34 69 4l 64
. D-' 56 . Celery : Carrot © 40 85 # 49 64
P- 61 _ Football catch ¢ Football helmet 40 92 51 64
- D- 64 Eggs : Chicken . 54 92 62 64
D- 65 Oar : Rowboat - =~ 38 92 , 49 64
D- 82 ' Mine worker : Coal o 34 f9, 41 66
) D- 84 Tailor : Scissors 42 85 51 64
D- 86 Grass : Cows 18 - 75, 29 64
D- 91 Police : Jail.'’ - 89 77 ' 47 64
\ D- 92 Carpenters : Hopse 44 92 54 64
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Table 2 (cont.)

’ . Item - ~ Percent Yes
Relation Number Picture Pair W _ NonW Total N

VII. Opposite E- 8 Sea : Fish - 36 80 70 66
(cont.) E- 28 City : Building 57 86 « 80 - 66

E- 35  Kitten s Cat * 57 9% 86 66

“. o E- 37  Mountain : Hill 50 82 75 66
E- 44 - Rock, : Lock 43 8 16 66

a E- 49 Hunter : Gun 50 92 83 66
E- 51 Sail : Sailboat 43 84 75 66

E- 54 Tire : Car. ‘ . 50 84 77 66

E- 55 Gum : Drumau 50 10 - 19 66

E- 60 Seals : Wheel -+ 29 2 8 66

E- 75 Corn : Horn - 50 10 19 66

E- 76 Binoculars : Telescope 50 88 80 66

E- 84 Gum : Cup 36 8 14 66

, "E- 99 Bumper : Car : 50 82 75 66

E-100 Wax : Candle¢ S 43 78 70 66

VIII. Cause?Effect A- 1 Teacher : Book ) 53 81 62 120

' A- 2 Fire hose : Fire hydrant 44, 67 51 120

= , A- 6 Cutting wood : Lags - 52 74 59 120

A- 77 Mitten : Kigten 1 19 7 120

A- 10 Glass qof ice water : Beer mug 31 56 38 120

A- 16 Screws'.: Screwdriver , 68 88 74 120

A- 19 Roof : Room 23 44 29 . 120

TA- 2 Fireman : Fire ] 32 61 41 120

. A- 47 Fruit' : Orange 27 64 38 120
A- 55 Book : Bible 36 69 46 120

A- 62 Bullet : Rifle 46 75 55 120

! A- 72 + Cup : Sauger 69 94 77 120

A- 73 Cafb : Hair " 47 81 57 120

A- 79 Meat : Ham 32 56 39 120

A- 80 Janitor : Cleaniag woman 38 75 50 120

A- 83 Spring : Fall N 21 42 27 120

A- 88 Door : House : 44 75 54 120

A- 92 Coffee : Tea - - . 39 61 46 120

. . B- 3 Spoon : Soupdfan . 27 67, 37 50
-7 B- 4 Slide rule : ‘Numbers 46 91 56 . 50
B- 11 Owl : Ant : 36 13 50

» . B- 17 Fire : Smoke 84 45 75 50
" 'B- 20 Shoe : Shirt 16 67 28 50,

B- 38 Scissors : Hammer 0 42 10 50

B- 55 Hand clasp : Argue 45 91 55 50

i D- 4 Box : Jar . - 25 52 . 31 98
’ D- 16 Train : Track - 23 52 30 98
' D- 18 Submarine : Ship - ’ 50 86 58 98

D- 40  Axe : Tree ‘ 30 62 37 98

D--41 ‘Indian : Arrow 62 95 - 69 98
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Table 2 (cont.) :
« v
Item Percent Yes ,
Relation Number Picture Pair ¢ W __ NonW Total N.
L

VIII. Cause-Effect D- 46  Umbrella : Rain 53 95 62 98
(cont.) D- 51 Piggy bank : Tank : '23 0 18 98
, D- 52 Ear : Bald head 55 86 62 98
: D-'55 Garage : Car 59 90 66 98
N D- 56 Celery : Carrot 41 71 47 98
. D- 69 Cleaning woman : Broom 64 95 71 98
D- 77 Apple : Orange 36 76 45 98
D- 79 Kitten : Puppy 43 71 49 98
D- 844  Tailor : Scissors 50 81 57 98
D- 87 Cat : Mice , , 35 67 42 98
D- 90 Bread : Butter g 50 86 58 98
D- 91 Police : Jail 64 90 .70 98
D- 98 Smile : Sad 51 81 58 98
E- 8 Sea : Fish ) 36 62 51 109
E- 12 Plow ‘: Tractor’ 45 67 58 109
E- 14 Cdarriage : Car 57 93 78 109
E- 23 Comb : Brush 43 67 57 109
E- 46 Door : Window 16 43 31 - 109
E- 53 Lap : Jacket . 25 46 37 109
E- 57 Cup : Glass . 25 52 40 109
E- 61 Cheese : Sandwich 48 77 65 109
‘ a;& . E- 65 Biplane : Jet 73 92 84 109
e B E- 78  Pencil : Pen : 39 75 60 109
, E- 87 Broom : Mop 48 75 64 109
E- 88 Cane : Crutch 50 74 b4 109
E- 94 Policeman : ¥mice car . 66 85 77 109
E- 95 Chandelier : Lamp 50 80 68 109
E- 97 Bass Violin : Violin. 41 72 59 109

IX. Pattern A- 11  Germs : Cell - 59 33 52 110"
"A- 76 Dock : Lock _ 64 32 55 110
A- 89 Dice : Rice 80 54 73 110
¢ - C- 46 Leaf :,Tea : 57 15 47 60

c- 95 Beaver : Beaver dam _ " 87 46 78 60%
D- (1 Capitol f Comb , . ’ 65 25 53 44
D- 13 Spade : Spade ’ 74 25 60 44
D- 22 Farmer : Plow . 26 75 40 44
. D- 23 Pail : Sail . 74 33 63 IAA
D- 29 Janitor : Pail 2 35 75 47, 44
D- 31 ﬁow'(afhhery) : Bow (hair) 80 33 67 44
D- 35 Battery : Flashlight 26 75 40 44
D- 37 Cloth : Shirt s 19 58 30 44
\ . .D- 44. Match (flame) : Cigar#fte 42 83 53 44
D- 45 Blimp : Helicopter 17 - 58 29 44
D- 46 Umbrella : Rain 1 39 92 53 44

4 .
. 18
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Table 2 (cont.) i
, AN
Item | . Percent Yes
‘ Relation Number Picture Pair W NonW Total N
IX. Pattern D- 49 Bible : Praying hands 30 75 43 44
(cont.) . D- 51 Piggy bank : Tank 81 33 67 44
. D- 52 Ear : Bald head 32 92 49 b
' . D- 55  Garage : Car 42 92 56 44
. D- 57 Branch : Tree : 45 92 58 44 L
] . D- 64 Eggs : Chicken . 42 92 56 44
" ) D- 65  Oar : Rowboat . 40 83 52 A
D- 69 Cleaning woman : Broom 34 75 46 44
D- 77 Apple : Orange 30 75 43 44
D- 78 Tea : Threg 83 42 71 44
D- 82 Mine worker : Coal 23 83 40 44
D- 83 Bat : Dracula d 37 83 50 44
. . D- 86 Grass : Cows 20 58 31 44 N
1 : D- 88 Stamp : Lamp . 76 33 63 44
* . D- 92 Carpenters : House 30 83 45 &4 ¥
D- 93 Hourglass : Watch 50" 92 62 44
E- 27 Traffic : Policeman 26 60 34. 67 ..
E- 48 Elbow : Arm 37 73 45 67
E- 54 Tire : Car 25 73 37 67
E- 56 Haystack : Meat 22 53 30 67
. E- 77 Doorknob : Door 41 - 80 50 67
% E- 80 . Sewing machine : Cloth 24 60 ' 33 67,
E- 86 Bat ; Bat 92 ,66 86 67
. 4 3
X. Association D- 30 Film : Photo 86 61 75 97.
) D- 45 Blimp : Helicopter 84 38 65 97
D- 47 Galaxy : Star 82 51 69 97
P~ 57  Branch : Tree 100 88 95 97
J D- 68  Wolf : Sheep , 65 37 53° 97
2 D- 74 Light attachment : Camera 93 73 85, 97
.- D-179 Kitten : Puppy- 80 |, 51 68 97
/ D- 82  Mine worker : Coal 87 60 76 97
e D- 8  Tailor : Scissors 98 85 93 97
D- 87 CaF : Mice 76 51 66 97
D- 88 Stamp : Lamp 1 20 9 97
D- 89 Bow : Banjo \ 27 58 40 97
D- 93 Hourglass : Watch 100 88 95 97
. E- 7  Rain®: Cane 2 18 5 107
‘ E- 9 Fireman : Fire extinguisher 98 82 95 107
E- 17 Catetpillar :, Butterfly 94 76 92 107
E- 41 Doctor : Stethoscope 96 75 92: 107 *
E- 59  .Blacksmith : Anvil 82 56 78 107
E- 63 Wick : Candle ) 67 94 71 107

E- 89 Teller : Dollar 91 J1 88 107
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Table 2 (cont.)

Item . Percent Yes
Relation Number Picture Pair. W NonW Total N
o XIV. "Worker-Tool/ A- 92 Coffee : Tea 33 91 -46 51
Product B- 12 Astronaut : Moon - 91 67 84 79
e . B- 36 Boxer : Ring M 87 57 79 79
B- 99 Sailor :. Potato g 13 38 20, 79
c- 13 Sheep : Material-cloth 180 53 73 76
) C- 28 Spoon : Fork v 65 95 72 76
. C-45 Doctor : Nurse 73 100 80 76
- C- 46 Leaf * Tea , 65 26 55 76
‘ C- 57 ‘Mousetrap : Mouse A 75 -100 82 76
c- 71 Target : Circle ! . 37 68 45 76
c- 74 {Tennis) racket : Jacket .35 5 28 76
C- 83  Clothes rack : Shirt 75 100 82 76
\ C- 86 Salt shaker : Pepper 63 95 71 76
\ C- 96  Tea : Drink 39 8 50 76
’ c- 98 Bread ; Meat 38 5 68 45 76
D- 56 Celery :. Carrot 55 85 63 88
D- 82 Mine worker : Coal ‘PS 53 77 88
D- 85 Track : Road 44 74 51 88
E- 6 Hammer : Saw . 43y 83 54 112
E- 14 Carriage : Car . 68 90 74 112
E- 21 T.V. : Radio 68 90 74 112
’ E- 23 Comb : Brush 45 83 .55 112
. E- 28 City : Building 61 86 68 112 |
E- 42 Ship : Building 67 100 76 112
-E- 45 Tree : Leaves falling 4 21 8 112
. > E- 48 Elbow : » 6L 86/ 68 112
E- 52 Butterfly : Moth . 65 90 71 112 -
E- 53 Cap : Jacket 46 72 53 112
E- 57 Cup : Glass . 54 86 62 112
) E- 64  Teller : Piggy bank Y77 97 82 112
E- 65 ° Biplane : Jet 71 97 77 112
Ev 66 Train': Car 19 45 25 112
+E- 69 Light switch : Chandelier 88 69 83 112
N E- 76 Binoculars : Telescope 74 100 ., 81 112
' E- 79 Blacksmith : Cobbler 33 66 41 112
) E- 83 Club : Spade 34 66 - 42 112
E- 84 .Gum : Cup 5 21 9 112
. E- 87 Broom : Mop 63 89 70 112
E- 93 Doctor : Lawyer 11 31 16 112
. E- 97 Bass violip-: Violin 62 93 7¢ 112
. E- 99 Bumper : Car 72 93 77 112

20
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Table 3 . ) . L
Social Class Differences? in Eduction of Relations’
in Picture ggirs by Type of Relation, ) v,
: Item ) * > Percent Yes
Relation Number Picture Pair Low High Total N
I. Class Member A- 26 Saw : Log : 62 90 85 80
A- 94 Butter : Kgife : 62 .90 85 80
s B- 17 . 'Fire : Smoke 46 79 .74 109
B- 44 Window : Porthole . 31 68 62 *109
B- 72 Pick : Guitar - .- 38 78 72 109
II. Activity/ D- 5 Soldier : Rifle 92 73 80 121
Use D- 12 Cloud (bomb) : Rain . . 51 24 34 - 121
+ D- 44’ Match (flame) : Cigarette 97 81 87 121
D- 45 Blimp : Helicopter . 64 86 77 121
D- 46 - Umbrejla : Raip 74 52 61 121
D- 52 Ear : Bald head 97 78 . 85 121°
D- 54 Bus : Apartment 44 21 29 121
- 98° Smile : Sad : 82 59 67 121
E- 33  “Compass : Compass % 25 72 66 71
: E- 75 Corn : Horn , 50 6 8 97
E- 86  Gum : Cup * 75 4 8 97
E- 86 Bat : Bat . 75 19 22 97
III. Functional D- 5 Soldier : Rifle 71 100 94 84
' D- 14  Perfume bottle : Skunk . ~ 6 28 35 84
D- 42 Desert : Snow 50 19 25 84
D- 68  Wolf : Sheep 21 6 56 84
D- 83 Bat : Dracula 50 86 79 84
D--94 Milk : Milk - 71 95 90 84
E- 33, Compass : Compass 18 70 59 ¢ 66
- ) E- 91 Sheep : Yarn 6 38 81 66
E- 93 Doctor.: Lawyer 4 3 13 66
V. Conversiop/ E- 8 Sea : Fish 92 55 66 88
Process E- 25 Jack : Car 85 45 57. 88
E- 41 Doctor : Stethoscope 100 58 70 88
' E- 70  Sea : Sailboat 85 45 57 88
" E- 87 Broom : Mop 92 55 66 88
E- 94 * Policeman : Police car 100 58 70 88
VII. Opposite D- 13 Spade : Spade . 0 52 46 64
D- 56 Celery : Carrot 100 43 49 64
E- 58 Milk : Cheese ~ 88 60 71 66
E- 74 Mop -+ Floor . 80 50 62 66

\

<

8Statistically significant at the .05 level by chi square test

21
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! Table 3 (gont.)
Item ’ Percent Yes
Relation Number Pjctire Pair, Low High Total N
VIII. Cause-Effect A- 10 Glass of ice water : Beer mug 65 34 38 120
. ’ A- 43  Tractor : Plow 81 48 39 . 120
y - . A- 47 Fruit : Orange Loy 71 33 38 120
' A-55  Book :-Bible , . . 9% 38 46 ° 120.
- A- 62 Bullet : Rifle 82 50 55 120 -
M- 77 Flower bed : Flower 88 ° 60 64 120
A- 82 |\ Beaver : Cleaver .o, 29 9 12 120
N A< 83 Spring : Fall 53 23 27 120 .
. k- 99 Pail : Nail 3. 4 9 120 -,
N 5 B- 3 Spoon : Soup can - - 8% 23 37 50
B- 11  owl : Ant p a* 3 .13 50
- B- 17 ° Fire : Smoke 44 Y 8 . 75 50
. ,¥  B+20  Shoe : Shirt 707 16 29 50
T +8- 38  Scjssors : Hammer - 50 0 12 50
. B-'70 Mailman : Letter 50. 90 80 50
B-.82 Elephant : Horse ___ 67 17 28 50 *
D-'47  Galaxy : Star = - 31 65 59 98
.. D= 69  Cleaning woman : Broom 100 60 67 98
. -E- 12 Plow : Tractor 77 50 61 109
jﬁé : E- 14 Carriage : Car ) 91. 67 77 . 109
E- 17 Caterpillar : Butterfly 80 - 96 90 109
E- 46 Door : Window 60 13 31 109
E- 50  Sun : Moon 77 N 54 63 109
E- 53 Cap : Jacket 57 31, 41 09
E- 68 Sun : Rain 57 27 39 109
E--71 Lemon : Orange 60 36 46 109
E- 78 Pencil : Pen . - $. 77 %7 59 109
) B- 80 Sewing machine : Cloth 74 50 60 109
E- 86 pat : Bat 26 . 7 14 . 109
E- 87 _ Broom : Mop 77 53 62 - 109
E- 94 Policeman : Police car - 89 67 76 ;. 109
E- 97  Bass violin : Violin > 71 45 56 ; 109
-IX, Pattern A- 76 Dock : Lock 26 61 55 i 110
. A- 83 Spring : Fall 37 9 Q4 110
A- 89 Dice : Rice 53 78 G| 110
’ A- 97 Flagman : Radar scope 58 23 29 : 110
. . A- 99  'Pail : Nail 32 61 56° 110
- © E- 6 Hammer : Saw " 58 17 26 67
' E- 16 Cow : Milk 92 50 59 67
. " E- 21 T.V. : Radio 58 .17 26 67
. : E- 30 Ashtray : Cigarette .83 45 54 67
. - E- 43 log : Hog @ ' 73 98 92 67
E- 48 Elbow : Arm 91 -38 49 67
E- 49 Hunpter : Gun -~ 91 31 43 67
E- 50 Sun : Moon 45 10- 17 67.
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‘Table 3 (cont.)

Item Percent Yes
Relation Number Picture Pair Low High Total N
IX. Pattern E- 53 Cap : Jacket 45 7 15 67
(cont.) E- 54 - Tire : Car 100 2, 38 67
E- 57 Cup : Glass 82 37 46 67
y E- 76 Binoculars : Telesdope 83 41 51 67
E- 80 - Sewimg machine : C oth 58 22 30 67
X.  Association D- 22 Farmer : Plow 79 98 90 97
! D- 27 Log : Dog 21 4 11 - 97
D- 42 Desert : Snow 59 30 43 97’
) D- 45 Blimp : Helicopter 48 76 '65 97
D- 50 Ham : .Dam 18 2 9 97
D- 51 Piggy bank : Tank 18 2 . 9 97
. D- 57 Branch : Tree , 85 100 94 97
D- 82 Mine worker : Coal 58 84 73 97
D- 88 Stamp : Lamp 21 2 10 97 -
XIV. Worker-Tool/ D- 35 Battery. : Flashlight 58 92 ° 85 88
Product D- 56 Celery : Carrot 92 54 62 88
) E- 1 Tennis court : Racket 95 ' 70 76 112
E- 6 Hammer : Saw ' 95 41 54 112
E- 19 Lettuce : Cabbage 95 51 62 112
E- 21 T.V. : Radio 90 40, 52 112
) E- 23 Comb : Brush 95 56 ‘ 66 112
E- 28 City : Building 100 66 74 112
E- 37 Mountain : Hill 90 61 68 112
E- 48 Elbow : Arm 90 63 70 112
- E- 52 Butterfly : Moth 85 40 51 112
E- 57 ° Cup i Glass 95 56 66 112
E- 65 Biptane : Jet 100 69 77 112
E- 66 Train : Car 55 16 26 112
E- 76 Binoculars : Telescope - 100 74 80 112
E- 87 Broom : Mop 95 59 68 112
E- 90 Cowboy : Indian - 80 52 59 112
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